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x D S L tiiMt/Illi/^fA 

x D S L{c£5ii{f mTfrtlZ>Tl-u x D S Ltiif(-i 

#£n-cv^5 0 rcD^^^^ttT, jr^^tf/K ^t^k vy-ya 

ADSL (Asymmetric Digital Subscrib 
er Line), VDSL (Very high bit rate Di 
gital Subscriber Line) %r<D x D S L (D^Rikfrj&lb 

VD S LT*li, 5 0Mbps fMJt* ^Mmit-T 3 r t ^T'l 

H (Fiber To The Home) fdJfc-<, #A»ffl , X*»ffl 2rfK 

LT^L&^tb, VDSLtlt m^B^^m^l. 5kmi|tfcl 

•^-C^H^te, _hf5W^M^Hf^:-r^ r t(D^^ 5xDS L*H&BSSS&tf 



vy\E}mtm2T-tv?'®mt com & ^m-r sxdsl *m^t- &> o t , m 
i r^-n ^m^^^^tL, i (Dm®imftm<nT-t-v ym^&m i r-^-o v 

m 1 t-tv y®mfrh%:m-tz>mi r-r* ym&mnt . i27tD»c 
m&muk. miTi-vym^mnRum2T^uym^mu^mwi£ti, m 

it©! 1 7tD ^'^^ff$p^. m&om 2 T-t-uym&m&k * 
mmt s mm<Dm 1 7to rm&m URumm<Dm 2 r-r^^m^mu^^ti 

m 1 7tn ^^jf m 1 O^StM^ 5 *>0>tl 1 ^S&^^T-f 



v^m^xmrn u 1 r-r^^m^mwmi (Du^m^m^^xmm-r^ 

5 LTtJ:t\ 

10 T-ru^m^mwmm^^^m^mRt, m2T-ra?~m§:mmtfmm£ti 
mi T+vymmtn2T^vy®mb&&m'rzmi&±K&ftbti. mi 

fctfci&U 12 7tn ^Ellritl57tn ^It^ilit^^iLTi 
20 1 T^n^[iia{-ttl&i-5^M^^$ f)l:ittt «tv\ 

ft. I 2 77 p t i 2 77 n mita ^ ©fl tilt 2 ^ / 

V b btii, ^l^^y^^fi. Il7tP^0i^^UTML 

25 {f^SrtttBU I 2 (DjgSM«W7t n ^flf 1 7t d ^Mll^ti 

mzmmm^m<DTi-v vm j Hr*m2 ^y twisu urtn 



4 

^^^bT^#b^r^n^tt-^^^, $ i (Dm&m&mx v m^m 3 (Dm®. 

b-CttS^/i - ^ x D S L =1 ^i?^ h 1/— ^ £ N x D S L =1 ^ h U—?tfttit) 
5xDS LMKh xDS L^l»^^ LfcTtP ^{f £ ^' ^ A- 

m^-^m^^x^-^ft^m^mm -tz> x d s l w*— * ^ ?r^i^, xdsl 
* *3 ± is ^ i§ 0j (D m. m f * , ^ ^ ^ ^ & m & m m <d ± x & j \\ ^ l tc t> <d xt ± & 

25 
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o 

EI 2 fit, *MMl&nfcmZ>Vr> S L fff&fijtgg 10 0a (D«^c(D-^!j^^-f- 

o 

El 3 tt, T-Tu ^m^m U 10 2a &U*T -T o ft SFP 102b ri^JB 

-5 V D S L (djoVN-C, 7tnmif^«t5VDS L ^IM^ffll/^I 
15 EgK^«rHSi-*o 

aft i/*TJ* loit -r ^ yF2o izmwtznz^—? 3 0 b, >V— 

^30S(/PSTN (Pub 1 i c Switched Telephone 
Network) 4 0 \Z.fflgL £ tl 5 V D S L = Vfe V hi/— ^ 5 0 t . PC 
6 0 a ~ 6 0 dRXfmmm 7 0 a - 7 0 d <D*1n^tl\Z&1&i£tlZ%&k<DVD 

20 S L = — * 8 0 a ~ 8 0 d t % VD S L^yty b W-^ 5 0 i:It©V 
DS L = W< — ^ 3 0 a~3 0 d tOK^titSVDS L <P&tft& 1 00a 
-10 0 d t^f x:5 0 VDSL3ytyM/-^50it :£3&l3E<£>x D S L 
3 Vir is h 1/— ^ <£> — ty\X-fo «9 „ VD S L 3 — * 8 0 a ~ 8 0 d fi, ;£$g 
B|©xDSL3 w* — ^CD— ^»J-Cfc t) , VDSL tpflEti&gg 100a~100d 

25 tt % ^IPI^xDSLtH^Ci — ffi]X<fr>'9, PC6 0a~6 0dli, 

(7)3.— pmjzo— ®\x$>z>o 

VD S L 3 vfe>- h # 5 0 tt, 4—^^- v Y fr — Zf /^(Df i? ? svmWk 



3 2 £^L-C/u-* 3 o tmWtisth, ;v—$ 3 Ofrb$:it\.tc7*i??Mm-%-*: 

7tn^|l^(C'MttVD SL^ # 8 0 a ~ 8 0 d {Z.mitir^ 0 Z.(D 

VDSL^yty^^^50lt iifi9 0 0 kHz~3. 5 MHz 
(D^m^nm LT, VD S L ^ >-/<-^ 8 0 a ~ 8 0 d KT-T n -5§-&i£j= 
5 -f-5 0 

^fc, VDSL3ytyM/-^5 0(i, miSlU^^^T^- n 4 2 £ 

^LTPSTN40 ^k^ff LfcT-^-n ^{f VD S L ^ ^ 80a- 

8 0d(llfSf5 o :o^, VDSL3ytyfl'-^5 0lt Milf4k 
H z J^T^^cMJffl LT, VD S L ^ >^<— ^ 8 0 a ~ 8 0 d Vis 

io ^-^^jt-r^o 

^fc, VDSL3ytyfW-^50tt, VDSL3y/^n0a~80 
d^ib, ^iJ^Lf^ 4 k H z ^TcD^igcDT^n ^fg -?§- N M4. 3 MH z ~ 7 . 
9MHzOfS©7tD^lff^Slt5o ^Lt, VDSL^ytybU- 
^5 011 4kHz «TOf i^7t p f i , 4. 3MHz~7. 9 MH 
15 z (D^JgOT-t-ci <f\t ^rt ^^Itb-C, 4kHz«TO»7to^f^ 
PSTN4 0Ciffl > 4. 3MHz~7. 9MH z i|(Z)7to ^fgf 5: 

VDSLn ^ 8 0 a ~ 8 0 d fi, VDSL ^mWk^/s 100a~100 

d ^.t/T^-n 5 2 a ~ 5 2 m3r^ LXVDSL^ >"fe^ h ^ 5 0 t 

20 3gj^£*l<5o VDSLny/^n0a~80(ilt VDSL^ytyfU- 
^5 0^?), ^^1^4 kH z^T»^»7fn^M^ 211*9 0 0 kH z~ 
3. 5MH z (D^(D7tD ^-^gflt5 0 ^LT, VDSLny^^ 
80a-80dlt 4 k H z i^TCD^^^T^n ^jf -^-^r , 900kHz~3 
. 5MHzOf*©7tn^ff ^^MLT, 4 k H z J^T©f igc©7tn 

25 i/ff -^^mmm7 0 a - 7 0 d Kmit U 900kHz~3. 5MHz©W 
W 7 1 o ^'if f ^ /Hi ^ L T P C 6 0 a ~6 0 d K^mi~^o 

VDSLny^^8 0a~8 0dli 4 — 1^ y Y — zf;^%$<D7* 



S?*/Hgi»8 2 a ~8 2 d^LTPC 6 0 a~6 0 di^SISLfcTfo^ 
ft ^VD S L =i ^-fe^ b ^— * 5 0 izmt "T-So r<7)<b#, V D S L =3 >v< 
-^80a~80dil Mx.lt 4 k H z J^T^^^^^IJffl Lt, V D S L ^ V 
b * 5 O^T-^ci^jf-^^^f-r^o 
5 Sfc, VDSL3y^-^80a-80dit ii0<M©7tPmi8 

4 a~8 4 d^^Ltl!Si7 0 a~7 0 d ^Pj^f tfcTtn f ?:VD 
SL3ytybU-^5 0HIIff5o VDSL^y/^nOa 
-8 0 cite, Mx.fi* 4 k H z ^TcD?fi$£^Jffl IT, VDSLnytyfU- 

^50 \z.r-)ru ?\m -r^o 

10 VDSLtlif 100a~100dtt, 7to »5 2 a ~5 2m^ 

Lt, VD S L =i ^ir^ b — ^ 5 OWVD S L — * 8 0 a ~ 8 0 d 

(D\,^1?thfatmm.£tl% 0 VDSL <pmm%5 100a~100dit A v>— 

VDSL 100a~100dll VD S L = yt^ hl/-^ 5 0i 

15 ^^gfttfcTta^ff^VDS L=i>^ — ^ 8 0 a~8 0 c ftij^lf f 5 
o rcDi:^, VDSL ^fi^ 100a~100dit Wiff9 0 0 kHz- 
3. 5MH z (D^^c^fljffl IT, VDSL3^-^8 0a~8 0 cl(C7t 
n ^jf-^-$r^{f i~S 0 VDSLtl«100a~100dit VDS 

L3^^— ^ 8 0 a~8 0 c 1 /J^ ^if t 7 1 o f ^ V D S L^Vir^ 
20 hi/— ^ 5 OftiJid^ff-f-^o rcOi#, VDSL^I«100a~100d 
fct, #!lx.k£4. 3MHz~7. 9 MH z CQ^^^IJ/B tt, VDSL=i>v< — 

^ 8 o a ~8 o cim^T-}-v ym^%mm-fz> 0 

VDSL 100a~100dll -Y — if* y b ^r — 7/^<D 

f^^^0I^ttp cmia:g|gsiH»$^ vd s L^v-t?:/ b u—* 5 0^ 

25 bSffi LfcT-^-n ^I^-^^^^/Wf^-^^mL-CP C^^jf L, PC^^ 
fs Lfc^v^/Wf -5§-£T^n ^llfCtilTVD S L =i ^i?>- b I — ^ 5 0 
\cmmVXhX\^\ Mz-tf. VDSLMf lOOatt^ ^^^^^6 2 



&^LTPC 6 0 e {zW.&WiWt&fo. T-Tvymms 2 aX«5 2 d ^Lt 
VD S L^yty h lx— ^ 5 O^fb^if LfcT^n ^f^^v^Wf-^K:^ 
f^^^0i6 2^^tTPC6Oe(:MtS o £ fc, VDSL« 
0 0 a It T-Txi tf\E\mS 2 bX«5 2 e ^LTVDS L tli^ 1 
5 0 0 b fab^m LfcT^n ^t-^^v^/Wf^-fvl^U T^^/V-SHe 2 
£^ LTPC6 0 e ^j£l§ -f-^o 

VD S L«#^l 00a~100dlt 

Lt, VDSL 100a~100dli, 9* /Hfil^&^T * -fe ^ tK 

VDSLt«Wl00a~100dft, *^ 0 ~ V ^> y — HfgHtf) 
/l^-x^r >-^*M<lrWU M5fe^iKilcfIlTfcJ:t\ 0»Jx.tf, VDSL 
"PlM^l 0 0 a T^-tn ^0^5 2 a LT^-ff LfcT^ u ^jf -5§-£ N 
r-f-n^[i]^5 2 b (Ctii^ LTt i^L, T-^n^[U^5 2 eCffi^LTtJ; 
15 VnU f ^^^0^6 2 d tfj L T =fc V \ ^fc, T-Tu ^(hJ,^5 2 b icp$$ 
^£>ofc*§^ VDSL^lKl 0 0 alt, VD S L ^ y/^^ 8 0 a ^1 
If 1-^£T^u i/{f -S§- % S.tJ?VDS L^W^— * 8 0 b — ^{f-|--<^T-^n ^ 

£fc, VDSL ^,fM3£ lOOa-lOOdlt MACT K U^(D^^^ h 

20 ^-5\^tL? * v 4 is^zmm-tz^—v-* y h - \"< 2 • *4 y^mm 

VDSL^ytyfl/* — $ 5 0, VDSLny^n0a~80d, RXJ 
25 VDSL >»$£3S 100a~100dlt Ztl^tl IP7F U^frm 0St^> 
I CMP (Internet Control Message Pro 

tocoi) (omm^mm^xh <tv> 0 pc60a~6o e ^i 
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V^T, VDSL^ytyFl/ — ^5 0 s V D S L =i — $ 8 0 a~8 0 d, 

wvds L^i»ai«i o o a ~ i o o a <d mw ^mr z> t * h&nzLZ 

o 

WJLcDcfc ? id N VDSL <£/M£5 100a~100d *WtW. bTTtn^H 

o 

10 , *Il«l©VDSL4>ii^^fLt, ««S|i&^^llMJM<DiI 
ft^rAl 0 C £ J: <9 , VDSL £r#JJB LTKW© : SP^ailS& 



EI 2 *»i(C#5VDS L 10 0a ^c^-^ Sr^o 

15 o SIT. VDSL^IWl 0 0a^ffl^t^t5^ N VDSL^Wl 
00b~100dt, VDS L^>$»l#l 0 0a £ it<DMS:ft5 0 

VDSLWKlOOalt 7-r*ymi&5 2 alZ&mZtl. W, 1 £>^$? 
ifc^ (i^l!i9 0 0 kHz~3. 5MHz) <£> T u ^fl| T ^ P 
5 2a|llffU $ 1 ©J^ifc&^J; 9 if^H 2 <7) jH^^^Jgc (#Jx.fc£4. 3 
20 MHz~7. 9MHz) ©7t a i^lf -§-^rT^ a ^HIJjSl*> b^ff t5 n ^ 

m^-m^mui o 2 a T-mrmms 2 b^mmtsti, m2(Dm^m^m 

fs-^?rT^-P ^0^5 2 b ^bfft57fD ^flT -^^ftfP 1 02bi, T 
•^-P^^gjf^l 0 2a ^T^P^^f$&l 02b <t <Dm<Dmim& t>$H-£ 
25 ^«10 4i, T^-p ^m^itn 1 0 2 a ^<bIfr#Lfcx v^/Ws ^r^UM 
LT^M 10 4 ^tt^-f ^^=^[h]S§ l 1 8 a t , 10 4 /^fbIfc#Lfc 

T^v^/Wf 1 W^8«MlLT7tn ^^{f£|5 1 0 2 a 
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-tzmmmn i 2 o a t , r-)rx2 ?m%:fe £p i o 2 b ^m^^t^ >j ? Mt^ 

^iLTWl 0 4^tt#&i-5«WHIISl 18bh Pittas 1 0 4i>felS 
#Lfc-rv^,Wf 2 ©iftftiitJElLtrtB ^^{fgp 1 0 2b 

^^i-s^mss i 2 o b £ £{ix.5 0 

smff-^^^-^^^ili-smi^^mtUi^^— ^Tfes^yi) Km 

(Si 1 2 a /N^-^y ^ K0S&1 12a 2 <0J3&#flf«<£>7 

-^P^f?-J§-&lg«^5m«lHlB&l Hat, tiifrSlHlS&l 1 4 a^tttgLfc77 
n^ft#&^*/W&*te£ifeLT«WlHll&l 1 8 a«f5ADf«l 

i6a^ ^ism^i 2 o a^mmvtc'fi^^ Mm-^^T-ru ^it-^Km^-r 

5DA'Ml 22a^ DA«1 2 2a Lfc7t n -5§-&*ii|>g 

LT^-T rf V v KHIJ8 112a til^i- SlfiBlHlSS l 2 4 a t £r*-f 5„ 

T-j-n^a&sflrw io2bi4 4 T-rvymBs 2 b ^fifi $ tus mit it # t 
SfSflT sr^x^K-t-a* 1 -a-^KlHlBSo— -w-cfca^^^y y Km 

^& 1 1 2 b t, A>f^yy KHIKl 1 2 bd>k#f|Lfc£l<Z>jaifc#flf}$©7 
■?-n^flr-9-S:i|Ji|B-r5iU«lsIKl I4bi, £41111% 1 1 4 b LfcT7 
n^^T^^/vM^^tt, ttfimSSl 1 8 bCMf^AD'W 

ii6b^ ^pamssi 2 o bfrmw^t^i?? Mm^zT-rv ym-^izmm 

tSDAt^l 22bh DA'Ml 2 2 b tfS^ife L fc 7 ^ o j/fg # 

rpsbT^N-r^y y Km is 112b fcflw&i^siiffiisK 1 2 4 b t %^r-r§ 0 

VDSL^IMlOOalt 7tc^Miflfl510 2aSlFl0 2 

b*$<DT~}-v?'mmzn,jj&Wii&i-z>n>m& 106^ mmu \ 0 & tr-rn 

Jf^^itm 0 2a h<Dmz.WtrthtlZ> ; -fX7^;^ 108ai, ttjftffl! 1 
0 6 £ T-J-n ^3£^f§g|S 10 2b t ©Wlclftt* b *L<5 / << X7 ^ 108b 

/ 4 X7^ yv* 10 8a SO 5 1 0 8 b 14, 7tn ^3£Sif U 1 0 2 a t 7t 
D^'Mif^l 0 2 b t©f|(7)«^^/^X^|git5o BP*>, 7f0^1 
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&{mM i o 2 a t T-rusm&mn 102 tKmm.£tiz>mmzfti-z>, ^4 

7*V y KHIBgl 1 2 a b^^^V y KHJSg 1 12b £ ©=F«{i 5 - £ ^ 

-e#5„ T-7-n^i£SflMfB 10 2a ©SflT Jl$c$:<t 7"J- n i/^gff ft! 102b 

(Di^ffi m&mtfcm-. xttT-rvtrmBimm 102a ©^ft^&^^r^-n 
^^itgp 102b <D&m m$Hkb&m— tfess^ot^ /^X7^ 

^^108 a&tfl 0 8 b *L 3 £fcte:«fc tK T^n ^i£gfs gFP 1 0 2 

a i:7to/i«l 0 2b b&KWZ%.mir&W&fcil$1- Z> 

o 

Sfc, mMfP 10 6lt 12 0a 120b, ^HHHSg 118a 

Xt51 1 8 b^^^^^/HHK^W^Srttl&bTt iv^ «M 1 

^^etL^n^^tLT, ms&s4R^n^$^r^-a ^nnsx^^^/nags 
m^io6fi, iiis&s^^^d^m^wiHisssm^^tt^ti^ 

tg^H^$tLfcT^-n^lHlj^{c:/^X7^/V^ 10 8a Xf* 1 08b ^^LT 

VDSLtil^lOOatt, 7fn;/|Hli5 2 a iTfn^f 
0 2 a b<Dm Hi IS* l~f btl&X^V y ? 1 2 6 a b s T^"P 5 2 b £ 

T^-ta^gfMBl 10 2b b <Dmz&tf btiZ xzf V ^126b b&{jmX. 
<5 o 

^2<7)J^?S^^i|!c J: 9 3 fDMIiKifc^ (ii«4kHzTOf 

an, n2<Dmi&m&m<DTi-uym%-&7i-uym&mni o 2 aizmmL. 

^7°y 5/^ 1 2 6 a 14 % T^-o ^S&Sfll £15 10 2a flSj£« Lfcfg 1 OjSi$Eifc^ 
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i©7tn^fl:, 7yy y ^126b 3 <7)jl$?#:^i$<DT 

o * LT, ^126bit 11 OjSlft»#*<DT^n ^-^SrT^-n 

^a&sflrsB 102b (c^b, m 3 (Dm&.&imtiKDT'r * ym-s§r & V V? 

12 6a tC^fc^-r^o ^7°y 1 2 6 btt, T^n 102 

b ri*j£^Lfcfg2 0jl&ifc^cDT^n ^If-^;!, *;/y ^126a 

ft lfc» 3 ©JSS»ff*©7to m*^lT7t n ^0^5 2 b tcttJ^J 

^/y-^126 a&tfl 2 6blt {£^^fP<D— M"C*> «9 , T^n^HI 
|52a^ T-i-u^mB5 2b t 3Ei»K:Ktt btl. T-Tv ^HIj»5 

2 a Sr«Etb*T^-n^#©i*5«ift^Sr4e»U-CT^cr ^[U$&5 2 b (cH&IS 
U 7tP»5 2 b ^^57tn^lf©mt^^^tT7tn 
^@i»5 2 a CMtSo 

^±(Dcfc 5 ^126a &t>* 12 6b, XlZ&mMfcffi&mz-Z 

I<!rti^ T^-n^m«|5 2 aH5 2 b £^ LT^ff 5 $ 3 <Z)M|«^ 

5ri)i<, 7tn^0i5 2 bXH5 2 ai^Mt^r t^t*^5„ bfc 

£fd, VDSL^iWlOOalt 1f*S' h^ — ©fv'^/HH 

^g^tsm 02a t m—<Dmj&&Gi-z>&m<DT'rv vm^m^ 1 o 2 c ^ 
, r-^-n ^sf&as 1 0 2 b 1^1— <DMf$,%m-tz>m.m<DT-rv?m%:m m 1 
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0 2 d t £#X.5o 

10414, St©7tD ?T&&mm 102a~102d (DZtl^tMD 
i^^-T^y^^iitSo ^gBl 0 4 14, T-Tti Jfm&it & 1 0 2 a flS 

2c(31#t^b^ Ttn/i|g{fg|510 2c(i, f» 1 0 4 ;&» bfcx- 

^*^2©Ji&»:^oT^n^-^-ei^f§b-C i bJ:v^ W10 4 

« N r-ru^m^mm o 2 a as0 2<ajsi&&^#<z>T^n^fg#^&#bfc 

7 s — ^Sr, Tto^^l 0 2d(«L, T7-n ^^^jf g|5 1 0 2 d f4 
, f*£l?Bl 0 4 Ufcf-^ 1 ©^Si:f «©7 1 n ^fff "CM 

bT t> 4 v\ 

io2a~io2d t f ? /i-m^mn 110 t ©ra©a« a- 

-T 1 ^ >-^^$U^-rSo VDSL«Ml0 0al4, HHBc^T* S^/I" 

*fc, VDSLMKl 0 0al4, 7t n ^m^it 1 0 2 a $ ft 

SIhIES^ 128ai:, 7fn ^^ftfB 10 2b ^H£§ £ H 5 1 2 

8 b i^i^5 0 T-tutfm^itUl 0 2a £ T7" p ^ii£g{f£B 1 02bil4 

S:jt 1 0 2 a <t m-(Dm$L*^-tz>mw(DT-rv ym&m u io2d4, 
b ^in-<z>fit/&£^-r5itifc<7>T7-n ^^Sft^ 1 0 2 d {4, ^ti^nmtez 
n^^tL^ms&stsi , T-ru i/m^mm o 2 d^n^nsinisss^^ 

£X±.(D 4 5 t-, 7tn ^^^jf g|5 10 2a <!r T 7" d f^SiitU 102b^ 

^^siH]5gstg^*^-r^ r ^ 4 9 , T-7-n ym^m u 102a ©gn jh$? 
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mtn-^^m^m^ 102b (ommm&mttm-, xnr-ru ^m§:mu 
102a (Dmmm&mt r-rm ^m^mm 1 0 2 b©^t mm&ti>m—?& 

Si^T'fcoTt, '^°7V v 112atM^!Js' K0E& 112bi 

El 3 fi x T-^-n i/^l^ff S3 10 2a RTfT-T u ^m^im SB 102b tftiER-t 
7tnm<ISSl 0 2a ^^ff 5 T~T o ^fS#©MI«E»:flSF«6 £ > T^-n 

<, T-^-n ^^fsfB 1 0 2 a ^fltSTfP ^fr*tf>JS««tfllFJ* £ , T"?* 

n ^^fsSR 102b «s$fit57tp ?m ^(Dmmwtmmt MoTt 
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